Introduction: Longitudinal integrated clerkships (LICs) are an increasingly popular clerkship model that relies heavily on community-based preceptors. The availability of an engaged and prepared communitybased faculty is crucial to the success of these programs. Teachers in these programs are often geographically separate from medical school campuses, are engaged in busy practices, and have limited time to devote to faculty development activities. Methods: We created a series of five brief faculty development podcasts directed towards community-based teachers in LICs from three US medical schools. Topics included encouraging continuity, bedside teaching, encouraging student ownership of patients, communicating and managing patient results between clinic days, and choosing the right patients for continuity. The podcasts were sent via a grouped text message just prior to preceptors' morning commute time. Pre-and postsurveys assessed the acceptability and effectiveness of the podcasts. Results: Among the 33 postintervention survey responders, 27 (81.8%) listened to at least three podcasts, 21 (63.6%) found them moderately or very helpful, 23 (69.7%) perceived that the podcasts altered their teaching style, 23 (69.7%) would likely or highly likely listen to further podcasts, and 18 (54.5%) would likely or highly likely recommend the podcasts to colleagues. Discussion: In a cohort of multispecialty faculty teaching in LICs, educational podcasts were well received and perceived by preceptors to impact their teaching style. Texting these podcasts to other community-based preceptors may offer an effective strategy for providing faculty development to busy clinicians.
Introduction
As medical schools rely more on community-based faculty to educate students at clinical sites, the demand for available, engaged, and prepared community-based preceptors is increasing. A 2013 survey of all deans of medical and allied health professional schools found that more than 80% of respondents in each discipline were concerned about the quantity and quality of clinical training sites. Orienting and training faculty were identified as key obstacles to recruiting and retaining community preceptors and community-based teaching sites. The Alliance for Clinical Education, a national collaborative of eight disciplines' clerkship directors, recently focused on the impending crisis in identifying and training quality clinical preceptors and training sites for learners. Barriers to engagement of preceptors for teaching include differences in job structure in the community, administrative barriers, and lack of knowledge of teaching strategies.
Original Publication
Longitudinal integrated clerkships (LICs) are a curricular innovation relying heavily on community-based faculty for clinical education. The number of medical schools implementing LICs is increasing nationally and internationally as this model is recognized as a successful structure for clinical training. LICs can serve to link community-based health systems with larger academic centers. This link creates opportunities for recruitment of new community-based faculty to precept students. There are welldocumented differences in student and faculty experience in LICs that indicate a need for novel teaching techniques for LIC preceptors. Despite this, there are few published resources specifically for faculty teaching in LICs, creating an opportunity to develop innovative faculty development tools.
The Liaison Committee on Medical Education recognizes the importance of continued education for teachers and requires medical schools to offer faculty development for community-based preceptors.
Physicians themselves value education, as demonstrated in a study comparing physicians who declined teaching opportunities to physicians willing to teach medical students; the latter group considered continuing medical education as one of the primary extrinsic benefits of teaching. However, prior studies have demonstrated the challenges of providing community-based faculty with accessible faculty development. In a recent survey of clerkship directors, preceptor time availability was rated as the most difficult barrier to overcome in delivering faculty development for community-based faculty. Other identified barriers include distance and spread from the medical school campus, diverse training needs, and accessing topics specific to faculty role. In general, faculty development is positively received by community-based faculty, but the optimal format and content of faculty development remain uncertain.
Programs can deliver faculty development materials to community-based teachers through varied approaches. For example, the Preceptor Development Program created by the Mountain Area Health Education Center in Asheville, North Carolina, was able to reach over 500 community preceptors of health professions and medical students. The program distributed materials in formats that included seminars, monographs, web modules, and one-page summary thumbnails. Additional formats described in the literature include a preceptors' LISTSERV, an electronic clinical teaching discussion group, interactive webbased teaching scenarios and cases, CD-ROMs, on-site technology support, and audio content (cassette tapes, CDs, or MP3s). Despite the potential flexibility and acceptability of social media for faculty development, few programs have formally embraced this approach. Creative methods to engage community-based faculty in critical faculty development should include newer technologies that are timesaving and available remotely.
Podcasts offer potential as an emerging tool for medical education of students, residents, and fellows and are increasingly popular for educational purposes.
MedEdPORTAL currently cites 34 learning modules using podcasts primarily to educate students and residents on clinical topics. Our podcasts are unique in that topics focus on tools for medical education, with our target audience being faculty preceptors as opposed to traditional learners as listed above. Medical educators can share these podcasts with clinical preceptors specifically to improve their teaching. For resident physicians, podcasts are a preferred method for obtaining medical knowledge. Podcasts created for the education of health care professionals demonstrate popular use nationally and internationally. Existing evidence suggests podcasts are well Despite the potential of podcasts as an educational tool, little research has evaluated their use for faculty development of community-based preceptors. The effectiveness and acceptability of podcasts for faculty development, followed by virtual workshops, were verified in one small study in a cohort (13) of family medicine preceptors teaching in a longitudinal program. Larger scale efforts examining the use of podcasts exclusively for faculty development across preceptor medical specialties have not yet been reported in the literature.
We developed brief faculty development podcasts, disseminated them to community-based faculty via text message, and tracked users' engagement and satisfaction with this approach. The use of cell phones to text brief podcasts just prior to morning commute time was hypothesized to overcome identified barriers, such as time and geographic distance. The project also aimed to satisfy community-based preceptors' desire for continued medical education and to improve their teaching practices.
Methods

Participants/Target Audience
We invited all outpatient community-based preceptors teaching in LICs from the University of North Carolina (UNC) School of Medicine Asheville campus, the Charles E. Schmidt College of Medicine at Florida Atlantic University (FAU), and the University of California San Francisco-Kaiser Permanente (UCSF-KP) to participate. Faculty could be from the specialties of family medicine, general surgery, internal medicine, obstetrics and gynecology, pediatrics, psychiatry, or neurology.
Topic Selection
A working group of faculty leadership from the above three institutions met and, through review of the literature and discussion, generated a list of 21 faculty development topics focusing on community-based preceptors teaching in LICs. We selected five topics felt to be of highest importance to develop into podcasts. The selected topics are described below, with specific learning objectives outlined.
Encouraging Continuity (Appendix A)
This podcast focuses on methods preceptors can use to encourage students to follow their patients over time and into different health care settings outside of the clinic. The learning objectives for this podcast are as follows:
• Appreciate the opportunity to develop meaningful relationships with patients through continuity over time in LICs.
• Identify opportunities for continuity during office visits and within the office-based practice for LIC students.
• Direct student involvement with patients in other health care settings or during hospital admissions within LICs.
• Reinforce strategies that promote continuous student engagement with patients in the office, in the hospital, and across health care settings.
Bedside Teaching (Appendix B)
This podcast provides an evidence-based review, encouraging faculty to have students present the history and clinical findings to preceptors in front of the patient in the exam room. The learning objectives for this podcast are as follows:
• Realize challenges that prevent students from delivering patient presentations at the bedside, in front of patients. • Define patient engagement as a valued contribution to patients' own care and to the educational process through bedside teaching.
• Describe benefits of bedside teaching such as increased efficiency and patient satisfaction through engaging patients in student education.
• Demonstrate patient-centered, humanistic care through bedside teaching with students in LICs.
Encouraging Student Ownership of Patients (Appendix C)
This podcast explores how preceptors can safely allow students progressive responsibility and independence in the care of patients over time. The learning objectives for this podcast are as follows:
• Describe student ownership as a progressive responsibility and key component of caring for patients in LICs.
• Employ the FACT mnemonic (follow-through, autonomy/advocacy, communication/commitment, and teamwork) to foster student ownership of patients in LICs.
• Realize the importance of the office environment and role modeling in encouraging student ownership of patients in LICs.
• Support student ownership and engagement through intentionally identifying a smaller cohort of patients within the practice for an LIC student to closely follow. • Advance student learning by supporting patient continuity and follow-up following clinical visits in LICs.
• Create strategies to organize, track, and resolve patient-related results for student learning and engagement following LIC clinic visits.
• Arrange opportunities for students to review communications pertaining to patients for learning and engagement opportunities between clinic visits in LICs.
• Reinforce the importance of students understanding the responsibility of communicating patient information or any uncertainty with preceptors to ensure safe patient care in LICs.
Choosing the Right Patients for Continuity (Appendix E)
This podcast discusses techniques to intentionally select the most appropriate patients for students to see in order to maximize the experience for the learner and the patient through promoting continuity of relationships. The learning objectives for this podcast are as follows:
• Identify willing and medically appropriate patients for LIC students to follow in their clerkships.
• List strategies for identifying appropriate patients for LIC students to care for during clinic sessions.
• Engage LIC students in caring for hospitalized patients or patients new to the practice as a strategy for building relationships and continuity with students.
• Communicate the importance of LIC students scheduling follow-up with patients they have encountered in other settings with their outpatient/LIC preceptor to promote continuity and meaningful relationships in clerkships.
Podcast Development and Distribution
The podcast scripts (Appendix F) were created and written with the goal of keeping the listening length between 5 and 7 minutes. The final podcast segments were peer edited and reviewed by coauthors. They were then recorded to MP3 format. An Excel spreadsheet with participating faculty cell phone numbers was created, divided by time zones, and downloaded to an Apple iPhone. This was used to cut and paste 20 phone numbers at a time (the maximum allowed) into the messaging app to be texted in a group text.
The series of five brief podcasts was texted to community-based preceptors teaching in LICs at the three medical schools every other week over a 10-week period. They were specifically sent at 7:30 a.m. (either Eastern or Pacific time) with the goal of having preceptors receive them while preparing for a morning commute.
Evaluation Methodology
Preceptors were initially invited via group email and were given the option to receive the podcasts, to receive the podcasts and participate in data collection, or to decline to participate in both the faculty development podcasts and accompanying data collection. The initial email outlined the purpose of the podcasts and the project. Two weeks later, an affiliated medical school contact sent a follow-up invitation to nonresponders. We sent a preparticipation survey link to participating preceptors using an online survey tool (SurveyMonkey) 2 weeks prior to the initiation of the podcasts. Following the podcast distribution over 10 weeks, we emailed a postparticipation survey link through SurveyMonkey (Appendix G). Nonresponding preceptors were emailed a follow-up reminder and survey link. Participants were asked to create a four-letter identification code to link the anonymous survey responses from both before and after podcast exposure. Community-based preceptor satisfaction and interest in receiving additional podcasts were measured. This study received exemptions from the Institutional Review Boards at Mission Health (UNC Asheville), FAU, and UCSF-KP.
Results
Of 235 outpatient community-based preceptors invited to participate, 88 agreed to both receive the podcasts and participate in surveys, with a response rate of 37.4%. Of the original 88 participants, 68 (77.3%) completed the preintervention survey, and 33 (37.5%) completed the postintervention survey. Prior to the intervention, 67 respondents reported university affiliation, which was well distributed: 15 (22.4%) at UCSF-KP, 25 (37.3%) at UNC Asheville, and 27 (40.2%) at FAU. Preceptor specialties represented among those completing the survey spanned all the disciplines, including family medicine, general surgery, internal medicine, obstetrics and gynecology, pediatrics, psychiatry, and neurology. Of the 67 faculty responding, 43 preceptors attested to never (15, 22.4%) or rarely (28, 41.8%) receiving faculty development.
Among the 33 postintervention survey responders, 12 (36.4%) listened to all five podcasts, five (15.2%) listened to four podcasts, and 10 (30.3%) listened to three podcasts, with a total of 27 (81.8%) having listened to at least three podcasts. Of respondents, 21 (63.6%) found the podcasts moderately or very helpful, 23 (69.7%) perceived that the podcasts altered their teaching style, 23 (69.7%) were likely or highly likely to listen to further podcasts, and 18 (54.5%) were likely or highly likely to recommend the podcasts to colleagues.
Twenty-three participants completed both pre-and postsurveys and listened to a median of four podcasts (range: one to five). While the percentage of preceptors reporting often or very often employing each specific educational strategy was overall greater among the postintervention respondents as compared to the preintervention respondents, changes in reported frequency of use (never to very often) among fully participating participants who completed both surveys (pre-vs. postintervention) did not reach statistical significance (see the Figure; 
Discussion
The increasing use of community-based educators for medical school training, as well as the expansion of innovative curricular structures such as LICs, has intensified the need for timely and effective faculty development. We demonstrated that educational podcasts, texted to community-based preceptors, are well received and are a promising pedagogic tool for faculty teaching medical students in LICs.
We created short, high-yield content specific to skills faculty need for LIC teaching. Podcasts in medical education vary in length, and the ideal duration for these has yet to be determined. Given the limited time community-based faculty have available for educational activities, we hypothesized that a short duration would be better received by and more accessible to busy clinicians. Most preceptors listened to at least three podcasts, but only one-quarter of participants listened to all five podcasts. Preceptor time availability is a known barrier to faculty development. We felt this was one of the most likely explanations for the relatively small number of preceptors completing all five podcasts. Other barriers may have been lack of perceived value by preceptors, receiving the podcasts via text at an inconvenient time, or preference by certain preceptors or groups of faculty for a different type of learning modality. Future projects could explore optimization of podcast length, comparing brief reviews to longer, more in-depth topics, and could specifically address other barriers to participation.
We did not collect data on which specific podcasts preceptors chose to listen to. It is possible that certain topics seemed more or less relevant to specific preceptors or specialty groups. Podcast titles could have played a role in preceptors' sense of perceived value. Initial faculty preparticipation surveys were well dispersed by specialty, but we did not evaluate whether certain specialties were more likely to listen to podcasts than others. Future studies could evaluate whether trends exist that could allow tailoring of specific podcasts towards specific faculty groups.
Texting was used as the primary mechanism for disseminating the podcasts to faculty. We hypothesized that directly delivering podcasts to preceptors would increase frequency of use. There is evidence that using text messaging as a mechanism of dissemination of medical knowledge can be effective at a graduate level. However, many faculty fall not in the millennial generation but in either Generation X or the Baby Boomer generation, making comparisons between these groups difficult. Future projects could compare the effectiveness and desirability of text delivery versus more traditional methods of knowledge acquisition, such as websites, podcast channels, or email, and whether age or generation contributes to desired delivery method.
We chose to text the podcast during morning commute times with the hypothesis that faculty may have a brief window of undisturbed time to listen to the podcast while commuting to work, thus increasing podcast usage. Future studies could ascertain whether there is an ideal time for preceptors to receive podcasts. The podcasts were texted using a standard smartphone messaging app requiring batching of numbers into groups of 20 preceptors at a time and also requiring separate time-zone groups to be messaged later in the day. Technology exists to allow larger group texts, and other programs may choose to invest in this technology to increase efficiency of delivery.
We were able to ascertain the acceptability of these podcasts as a faculty development tool. The majority of responding preceptors felt the podcasts changed their teaching behavior. Trends toward changes in teaching style were seen without statistical significance, particularly in having students present history and physical examination findings in front of patients. We were limited by a low survey response rate, which decreased power to detect significant change in teaching style. The podcasts were sent during the summer of 2016, when many community-based faculty may have been on vacation. This may have negatively impacted podcast participation rates. Projects scheduled at other times of the year, particularly at the beginning of a new LIC year, may yield higher participation. More direct methods of contacting busy preceptors who do not respond may be effective at increasing participation. Rewarding preceptors for participation, including offering continuing medical education credit, could be used as a means to increase participation rates.
In addition, we were limited by the self-report nature of the data collected. This limitation precluded us from fully evaluating preceptors' achievement of the learning objectives. Future implementations of the podcasts could solicit or compare students' feedback on preceptor teaching performances before and after the intervention.
Clear consensus exists regarding the need to recruit and retain high-quality community-based preceptors who are prepared to teach medical students. Quality professional development for these educators is crucial. However, there are many known barriers to successful delivery of content. We have proposed a solution for an area of needed faculty development by focusing on core strategies used in LIC teaching.
We conclude that these five podcasts, delivered via text message just prior to morning commute time, provide a viable and important option for faculty development for community-based preceptors. In an era of multitasking, commuting, and 24-hour connectedness, educational leaders may find that brief, just-intime, accessible content is preferred in order to reach busy clinicians and distributed community-based faculty.
